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(54) FUEL CELL APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid freezing of water that 
circulates inside a solid polymer fuel cell, even if it is installed 
in a low-temperature environment. 

SOLUTION: A control device 92 sets a freeze proofing mode 
by an operation mode switching signal from a control panel 
33. When setting the freeze proofing mode, if the ambient 
temperature of the apparatus is identified as being a fixed 
threshold or lower according to a detected signal from a 
temperature sensor 34, the control device 92 causes a fuel 
cell 42 to generate a quantity of heat corresponding to the 
ambient temperature through the control drive and stopping 
of the fuel cell 42. The heat generated from the fuel cell 42 
moves to circulation water and heat up the water, which 
circulates between the fuel cell 42 and a main water tank 56 
using a pump 66. Thereby, the freezing of the circulation 
water is presented by keeping it at a temperature higher than 
the freezing point, even if the ambient temperature of the 
apparatus is 0° C or lower. 



LEGAL STATUS 

[Date of request for examination] 06.09.2001 

[Date of sending the examiners decision of 22.07.2003 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's -rOT MSA1I ABL?T COPV 

decision of rejection] 

[Date of extinction of right] 



(71 Applicant : SANYO ELECTRIC CO LTD 

(72)Inventor : FUJIO AKIRA 

MAKIHARA KATSUYUKI 
HATAYAMA RYUJI 




(19>B*S#ffF/f (JP) (12) & ^ ifgp £fc ^ (A) Ul)ftWaiM&B8#^ 

#^11-214025 



(43)&B§B ^11^(1999)8 ^6 0 



(51) IntCl 6 




F I 






H 0 1 M 8/04 




un 1 M 


Of v*l 1 














(21)iUH#^ 


*IK¥1 0-9522 


(71)ffliPA 


000001889 














(22)tBHB 


^10^(1998) 1^210 




ABiJ&^PTpjKE*a 2 TS 5 S 5 ^ 










BH 










ARJfr^P TtOiCI8#H 2 T@ 5 # 5 ^ 




















AffiTJH gffi 




























(72)SEK* 












AEJ&^P*^E*a 2 TS 5 S 5 ^ 


















(74)ftSA 







(54) mmnzmi tmw&mm 



(57) 

*-K«I#flr*tJ:oaaSHiJh*-K*rR*U :o* 
»4 2tJ:9^«jaic*rjC-f5JRJISr38^S*«. ^ 
0° CKT-e*>oTtll8l*S:*iSiO*atli«PU-C 




1 

[#rFtff*©$SB] 

[1**91] «»#*f©**fc*©^&©£C2* 

BftiStf^wftma&i. 

sba-sb © ^.s. sr* ttj-r s m t , 

£B©»iE^- Kir LT*teBS±*- K£R£pJfgT\ 
BMSHtMS^^iRWW?!!!**** «b ©3g#<ift£{iiiJ®)-r 3 

1 e* ©B^m&gB. 20 

[11*9 3 ] B&EUMSRjL*- KORj£l*fcffiffitfl« 
»ffl¥a©«HJfflA#iiMe L# vMit «fc D {£!/■> -i t £&*a 
i-mto^tk&Gi-z z t Z®m t 1 xtt 2 

Ett0%tt«%£1l. 

[ISW©s*iSB^IftW] 

[000 1] 

tmi-5o 30 

[000 2] 

[0 0 0 3] H4Jc»±J(Ri|sf«?feS[ttcfflv^ii5Bflcj6S 
*Mt» (6*T, ^ttffitv^) 1 0©f*)gBlcfi, «S 

1 2 *MHe t -r 5 r y - vmsm i4M*y- 40 

K«55Sl 6jWft*3ivO*S. 1 2tt, B 

4fc^$ti,5 i^fCfl^K^l 8©— *-©ffi±jC7V — 
K 2 0 2\ ^©ffiilC* V- K 2 2 *{hf«S 

*irv*5. ry- K2 ost;*y- K2 2«, ztveti 

b*mt>btt&mHm2 4k* c©««tws2 4±ic 

-K2 0fttJf*y-K2 2tt^-»IlK2 8KSHSSnT 
V*5. lit, CffftJRl 8tL-CttiS^-Y^-^^ 

£fflV^-5o 50 



#H3¥1 1-214025 
2 

[0 0 0 4] ±ffi©±5fc«j*£ftfci!MsHi?&i oor 

\cx>7m\z£ 9 iJ y- m*M 1 6 1= 

xH 2 Ot LT*y-K 2 2ffi!M£IM-5 0 c©*y- 

JS2 4&afch/C#fc«*fcE£lyT*££j*-f$ 0 C© 
*©£$&;£ t *li^^^SB[UK 2 8 SrfltftS Ct^ 
^©ttT-©^n^Et«©H^^/v^-t LTflJffl 

[0005] *Kf'f*>'ii«jMiJBti 8©rtffi 

*^4^«ftx**-X£ffift4fc»tettttJP»B& 1 8 
SrfiflLfcttlBfcfto&StffcS. TOtffil 0 

-&mz&mztiz> 0 c©fc*. ^m?&i o©rtsuia 
mi>h6o ^cx\ oo7/-k«ssi 4 

[0 0 0 6] ±E© ■£ 5 ti^m«**fciB*Httt£ 

mmmf&^m^-r 5 7jc©«sssi ^ffi *. it t> © *5 & 5 „ 

[0 0 0 7] 

[^M^»ftLJ;5 £1-5^«] u^^u, *©«ssss 

[0 0 0 8] #fg9!©@Wl^ ±E©*H«r%i;L, fi 
[0 0 0 9] 

[««*«i*i-*fc»©¥a] »*« 1 fE«©«ij5f«?tfe 



3 

m^&k. £*©St^-K£LTWeBJh*-K«:R 

[ooii] SW^ari. WfeBjt*- k©R 

iI1"3l^-Y * A'lcjsv^TKnRW] t ff±^WJ i ©lfc£ 

[0012] »#«2iE«<Bjiwm?&£eii, a**i 

[0 0 13] ±!H«^©^)|sfm?&Se»cJ:*LHf % 
it*- K©R£l$lcB#»£*«^*ft*««1-S* 
©8MSamfc3SlcK.il: $ ft. ;6»o£.©«R*«ri&BeU:U: 
^fii L/iVNj; 5 tc % BftiS#^«mm?fcj5^©f8?» 

[0014] if*«3lB«©B^m?&^ilfi, »** 1 

K©R£i*fcWEaJ^ffl^R©*BJ««#llMBL#^ 

[0015] ±!E#^©^m?tkSei-J;^ 
\zmmxz So 

[00 16] 

[0017] ($%Jg£©*lj$) El 1 i»t,B3tll*» 

?^©*M^lc#Sj^if41;i i fi,^g^$^ T ^5 o £ 
&\ 02&tfB3le^$ftT^-5B:pf®&Wt, EI 3 ICS 



(3) 11-214025 

4 

6©-C, »JSi-5S8*tlwOV^Tfi|^-^F#*f+L, *© 
#^SU t l^lfflcoV^T©i¥a^IftP^^r«BS1-5„ 
[00 18] Mm?&gER3 OI4Bllc*£ft3«fc5l;: 

*£8ffr3 2©-ffl!lffilCf4, |«3 3, ^e^S©fi 

***ffli-5fc»©ja«-fe^-9- 3 4&tfM&™K£ft 

*ft*JS3 6#EB£ft5J:#fc % 3 3 ©T^le 

#&»3 8«£§ftTV^ 0 H«3 3l;iifil/^ 
i^>33A, krj&j^vs 3B»t/ge 

10 &7F7>73 3CiSRft6>^TV>5o rCT, $3 6 . 
»4, *(Bfftt^2©rt»fcRtt6ftfcsK:^iMfi£ (HI 

£>&<nmnKi'>J&fi.ZiiX^5o £ fcfl-gffift 3 2 ©T 
mat&z'-i— SrBlcWeft*-***-4 O^ffiS^ 
ttTfcD, rftf>©**;**-4 OtcfcgNMsMtaSB 
3 0©fJWl&£SKL-C^5. 

[0 0 19] ^j6«»3 2C1ICH:, El2iC^$tT,5M 
«%4 2«©**»£K#5«-«©W*t;JseiI$ft5i: 
20 *|C S iUJEO**^^* s ****tfc#>"<4 4#£ifc*I 
BlORttSftT^S. C©#V-54 4»^£ffff3 21*1 
OJjf^iRtt^K**2*iRIA-f5^4:^-e#, If 3 6 

[0 0 2 0] 0 2lC^$tl5«t 51-^^4 4fi^fft/-? 

4 6£J:9«B|SHtft4 2<DTJ- Y'%%M \ 4^3!S 

SftTV^S. *i«f4 6l:« < Btf3fc<PKi'3 f »i' 
-*4 8, 5 0&tfmttBH#5 2tfSiHg£ftT:fc9, 

30 ^4 55riiLT^y<4 4*»e>«ftSnfcajffi (1-1 
5 0 Kgf/mU) ©7KSt#*£ 1 ~ 2 Kgf/mUSS* XWi 

-*4 8iCj;9»±$ftfc7K##*£0. 0 5Kgf/mU 
S^S-CigE-rSo tKHBI#5 2li > HISSE©^ 
i$ (jH^iS) itf±H«IHc4 9, P»)flJ±©#EMof$ 

-©|g»m©Mpa*l-tt^ d r^^-^4 8, 5 Old; 

ft, mttnn#5 2^owmm&.<n#mm\c\t.T 

40 KHftSl 4^©*^^©tt^i£»r$tv5o 

*V- Filial (->By37 7 y) 54 

[0 0 2 1] ^SSflC3 2rtl-f±. 03(C^$ti5J;5 
fcU!R*Mtifi4 2(07/- KflMKAl 4^*1" Sit ft© 
^-T^^V^ 5 6 C©^-< V^^^ 5 6^M7tc^M 

5 6 ky-7?>? 5 8 irte, ^^7°6 OSU 1 '! 
«BBH#6 2i«ii$iifcj|*tf 6 4KJ:9JgjSSiiT 

50 fc&*£Bf«>-C;fc 1 K #y/6 Od^IftU, i>ofSi 



5 

EB#6 2&ffl\Zt£5}:y-7jr>'t 5 8 rt©*6*#* -f s 

5 6Hfe££ftS„ 
[0 0 2 2] ^^^^^5611, #ls76 eRXfyj 

w-6 8 #sb $ tvfc&Tkt 7 o k x <9 mwnm. 4 2 

tlZ £ 5 fcittfc 4 fflOl&jJcJBaM 7 2 25|2g £ ft, 

m*4 2W^gBICJ±, »2kffl«^tf 7 2*»t>ttft*tbfc 

SU\ 7/-K1M1 4Tigt$ft&/$>o/c7k&tf# 
y- K2 2T£/&$ftfc7k£#M<ffl;it^i : 7 4*»&*m 
tfRrttftx^S. 4{S©&7k 

JBtt^tf 7 2 IOJt, 7^^?-6 80TST4*tg^ 

fl©SMcffl«^7 4fcfi. H3K**tt5J:5#*f 
7 6a^ft*ft#tt$ft-C*5 0, »*ffllff7 4^e. 
#tti£ftfc*ttSMc i B ! 7 6 fciioT^-O'*^ 5 6rt 
fcEUKSftS. lot, ^^ViS'y^ 5 6lZ%rz_btlX 
^STkfi, #v:/6 6 SriEKrf Set 9#&*tf7 
0, «S^«»4 2SUt»*tf7 6Sr««i-S. 
[0 0 2 3] MH4 2f4, fcmux'A.VMfi.&T;- 

A/fcSSW* * y - Kffl ft£ 1 6 £ ft 5 C t \Z i 
9, «*^fftJSCfci:0*iBS:Ty- K2 0±T"T^- 

wtu ^©7K*-r^-^**y- K2 2±.x-Q%tp<Dm 

■f 5 1 &\z\&ffi<r>m%^***c-&&£.ir?> 0 
[0024] nmc^ftsj; ry-Kffll^Si 
4te1i*W\ti l % 7 8icii5 ^y^y^ 5 6~.;iig£ft 

tz#x&m9& 2iwj:oa^«8 4^j»BsnTv^ 0 

[0 0 2 5] 7/-K»tl 4 7/-K2 0 

*fc77* OUT, Cfte>4r*RjS;tf*J:V*3) asjy^atffl 
f 7 8&mLX*4*9*9 5 6ft\£$Ttb<btlX^ZH$ 
«*0±«BJaiBI (SIA) ^JfcAi-5„ U*9*9 5 
6rtT-liT/- Kflfl^l 4fl>k8fDALfc:*Rj£#;*;&» 
ib7k#;6 5 l&££ft, C tetf^UJW 8 25r 
iioTS^S8 4^ftAl"5o CCT\ =-h>#8 0 
»M!£©#l»£fc*5J:5fc^»lia^ftT*i!>. TV 
-KIWi*l 4rt-e^>fi^«MlflSi-5ii:tl&Jl:+6 
fc*6^f4S?&4 2ro^»^>fi©*Sf&^^Srry- 

[00 2 6] * y- K«*£ 1 6 li£ft#tti* 8 

6IC±9S^88 4Ki|«S$H, COa«#lllf8 60 

EW^f letter ^ 5/ 377^) SScoiSjal^ 
ft«$ftT^<&. ftoT, a^-»8 4litt, 7y-K« 
St^l 4 ri> t#y- KflJjS^l 6X1/7 



(4) ftfflW- 11-214025 

6 

3 2©3M5tt3 8a»e>gB*WB^#tH$ftS. 
[0 0 2 7] jft$M|&4 2 CDigl&BflCCi, 77- K«ft 

i^s^-»8 4^ad$n. iic^'f 5 6*>e>s 

10 4 2 0^»)^M©liiDi*t«^1-5 0 ^-f^^^^5 

6 icjiTk&tr yf9 0 j&sgEB $ ftT <9 , c ©7M£-fe * 

V 9 Oft./ 4*9*9 5 6Pwm&*&ffil£<DfctiLtiX' 

[0 0 2 8] 7jcffiir 9 0 i» ttifS^&grt 
fcSWgfi 9 2 tt, 6 4 0>ftttnffl# 6 2 £PfHtC 

1-5tlRl^lC^>'y P 6 0*S»UT-9-^^^ 5 8I*I© 
WHtc* 4*9*9 5 G^i^U BFfS^W©Sii§«t 

5o :©^, {MtSSB 9 2 te, y-r y^>-^7 5 6rtwti 

WW 5 6^lt3S-t-5<, tfc, 11PIIS#6 2ffl?i/ 

W 5 6/!i^i7-y'^>i7 5 8— ro*©jS*)SSE£BSitLTV> 

[0 0 2 9] Sfc, *R^m?fe4 2tfi, H2lc:^$H5 
J; 5 ICDC/DCay^-* 9 4, DC/AC^fW<- 
^ 9 6%.Xf&mmt>i8&-9 8 3fl»&*SttBttl&lHl!Sl 0 
0 asgSRSH, C«)«iSt#tJ&iaB 1 0 0 ic^bTM^iJir 
30 t£5i.0\ZftWm&l 0 2&&mZ}nX^i>. Z\<Dftm 
0K1O 214, Ifflgtt9 2S:^LT^BWllSa5a^ 

[0 0 3 0] (*JS^ti©^ffl) WT, ±ffiro «t 5 tc# 

&ziiTc*mmwmomnw,M&w. 3 0 

[0 0 3 1] 314, SS^al5^JhUTV>5tt 

jB-Cfift/flfJh*^ y 3 3 AdJJfT$H5 tSiJfflige9 

T-e*j/^±^" ^ V 3 3 A ^ff T $ ft 3 i Mffll^B 9 2 
40 ^ff±«#*tBAi-5. 

[0 0 3 2] «Jff£B9 2(1. Vkfm3 31t^<0&mS 

■ewatil^fctt, SW^B9 2(47K^ttl&1 : 4 6 com 
MK#5 2*MICU-CjB?f«ft4 2^**^S:ttt» 
C(D7jc*7y^©#ti|&M^^ffl$-frT^>7 p 6 6, 
yr^S 4RW77>8 8ZmmirZ)k&lz^ DC/D 
C ^ W<- f 9 4 SI/D C/A C -i ? 9 6 Srlgfb 

-f-^o cfttcii?. «*]«a4 2*j«*ufcit«E«*tt 

50 DC/DC3W<-*9 4T-0T£©SffilC'£&£ft7c 



7 

*£&£JI§0tt$MI%£tt 3 o l±^ttd>e>o«Aftlfr^ 
fc, 55«IsISS 1 o 2 ttJBtt*%4 2 Ojfe*m*t J: 9 2 

^tiioo^tu efhmc&mt 

2i^m*l 0 4IC»*.T*<. 

[0 0 3 3] MW£W9 2 11. fflmae^- K-CCDgg 

f4 6 0«StMB)#5 2^ffll:LTMli4 2^©* 

$*TJKi'7'6 6, 7rV54W77V8 85:M$ 
DC/DC = y^94MDC/AC 
■Y 9 6 &#±-ti r t C J: 9 , £§©»©£*? 

(E^lC3i(E*-KR*!l?^V3 3BjJiJ¥TiSit5i:»e 

9 2figfi©gte^- Kta»»B*- Kd»6>*ltt5± 

[0 0 3 4] *HffiJg^©^!(Sfm?tfc^S 3 0 fc*i^T§£ 
firoSfe^- Fir LT*^I»±^- K#R«$;ftfc»£' 

<Dmw£w 9 2 (Dftm^-j-^zm 5 L-ttftej-f 

tSJItyy HSIBJi^ib-fe y hSftT:J3 3, 

It Lfcx- * x-^/v^iSIt <b ti"CV * 5. 
[0 0 3 5] IH5»^7 i 5'7 P 2 0 2T\ Sfeftffi 3 3^Pj 

ih*- K*K£1-5 i , *xy7"2 0 4TvK*tti£ i i : 4 
6elWI!#5 2SrHfc1-5i*fc!tfi':7'6 6, 7r 
>- 5 4 RXfiy r > 8 8 fctfjh $*r«^*ft 4 2 ■SriEK) 
f>±U J tlCDC/DC^y/'!-^ 9 4MDC/A 

[0 0 3 6] ^"ry-fl 0 6~2 0 8 T-ftgB^'f -^-IC 
J:9fH$*BMH-5fc#fc, ifigfe 3 4 a»<b©&tH 

ElSfU ^T-y-fl 1 OT-^IEtib/b^5vit*50f^ 
(^Jxitf, 5° C) £*Tfl\ L#v^ttJ:9-K 
^fy72 1 o-cfl-asfiaasu^ti 

&LTtmmzfttcm&\ax ^y-fi 1 2-2 1 ax- 

TkJffflW&tf 4 6 oeittHHft 5 2 fcHBlc-f-S t*!^^ 
7°6 6, 7r>5 4Rt/7rV8 8Sr|g|||$-frT«S»« 
& 4 2&mWli-Zk MftC, ^ii-mf-iS'f-^ 

A^iafi-feyf-3 4icj:f)^aj$*tfc^-^ja{c*ff&-t- 



(5) #Hil¥ 11-214025 

8 

fciHry KSft-S,, ret?, SibR#|B]l±, rttt^-f^- 

^•5o rt»*-f 5fc1*ffi$Wj&a>ib©&i®iS« 
MftBfM -fey h**vTV^5WBH*W*y 

[0037] *x y 7° 2 1 6 -QWMtT^ ^© At) fc*U 
Zry7"2 1 8 4 6O«0!MIS 

10 #5 2&ffl\CirZ>k&\Z#>76 6 % 7?>5 4, 88 

i» 6 ©Signed* y fe y h BfFfl 1=4 5 k ftBftifffl £ 0 ~ 
yfey M-5t*IC, y-fey hffi**MlP$«9 2Kffl 

[0 0 3 8] 2 0T*yfe y Mf-§-©A7l£« 

by fey hB*W*-C©rofcjB»/tf Jt #*i'3 3A#J¥ 
TSti/Ofcftat 3 3 frb&±m A* Ufc5A»Sr«» 
20 -f5 0 ^fy7"2 2 2tffltJh(S-§-©A*Sr*iJWrLfc»#- 

y7°2 2 2-CffJh«-^asA*LTV^*V^«WfUfc#^ 
letter y 7° 2 0 6 icy ?-^L, ^xyy*2 0 6 *»P> 

[0 0 3 9] ^r->72 1 0 -C^»$5ifti^b#V'> 

ffi±fJ«V>i:*lJ»r$iifc*^ttt. ^f77"2 2 4T'!J 
fey hB*W*fH$LfcrtSlS*'f^-j&»e>©y-fcy hff-i- 
©ATlSrWWLfc^, xf y/2 2 6fW^?-© 
Vrftffltiifrb y fe y h^M4t?©IWIi:fi»/flt V 
30 3 3A#ftTZtiXWiim3 3frbW±ia^tfAt>Ltz 
Wfr&%mirZ> 0 xfy72 2 6-?y-iry hff-§-©A7l 

(4, ^fy72 0 6lcy ^-^U ^fy7*2 0 6i>f, 
©SlJ^/V-^^Srff^lltfi-So ^fy72 2 6 

"C y fe y hff A7J^lcff±{f #iSA* Lfc C t *W 

[0 0 4 0] KlJi, H5lcS-3v^-C»WUfc*ilSK±* 

?&4 2rt«rffl|||-r5ll8l7k^»»UTlllt*«rJPfrt- 
5c Ctvlcif), 8«^»Oj5fl«s*^ (0iJxtf, 0° 

c) OTTfcott. M^y^5 6i»lM4 2 

itT£5 0 lOB. «m*»4 2©IHB/fltJl:Sr**)>S 



9 

flpT'#5©T\ **?#x£3a*l$lCffifflLT*§ff;tf*© 
[0 0 4 1] $ij®=gg9 2li, if&ESlk^- K© 

7-Afr§-©tti;*j&&fm3 3a»6©fM:ft-Ms*J!rf- 

■f" IcttSK*^ 7^7° 3 3CSr0fSOHJHTjR«$* 10 
5 0 ^U-^fi, ^LTV^«e**7>7'3 3 C 

t± *>&«©»£*■- Kt UT«^K±^- k#k££ 

ftTfc?), **oflt»*©at«gS:l»±1-5fcft«;!|sf««l4 
»»7k©^ESJh©/b©lc^$^TV>5 - t SrSai- 
[0 0 4 2] @5lcS-d^TtftB^L/c$iJ^V-^ 

*m4 2~ofiffi&mk£^ffl%t£'Q (ommm&mw 

S§1 0 2*M»LT2Wt»l 0 4^©^E«iitSSr^^ 

[0 0 4 3] ^-fy?^ 5 6 l*g©tf £*©**£ 

Sr»S-f-5*a-fe^**K»t» ^65ih*- K©RJ&$ 

[0044] ±.B<n*mMftm^&z,mwx'ix 
it*-- F<Dffi£mmnm-i&4 2 tt-o-t^t 5 6 1 

©Ffl trffSi- 5 7K £ «*£6&Jt1- 5 fc * ©«j$& zfMW I- 
oVT©*IE«cLfc^» t^^5 8tA D y>t- 

£©36i«^&**te6&Jt 
*- K©K£i$fc»**£-fr;h,tf. MtiSlso^ 
ffl»*TKK«Snfc»^lc-9-^^ 5 8 (**©*«*# 

40 

[0 0 4 5] 

[3g!fJ©$)*] «±SlWLfcJ:5lw, *SH©%$Ht% 



4#M¥l 1-214025 
10 

[0ffi©ffiW<£fftf3] 

[01] *%91©£;t^ffi|Cft*tt&ftft&ft©ftfl& 

[0 2] *&91©$^ffi£ft5«&«ftgS©fl!j£& 

[0 3] *38W©llte^f§K#>5*mmi£BK:fc»*5 
#mm«iRtf, ^©E^«*lc^i-5^7kSSS*^-r 
l4«0T*fe5„ 

[04] «SW*»K«tfflv^e>ix5Bftifi5»^«»* 
&©*/££^-tgrE0-e$> 3„ 

[0 5] *£93©£%£J££ft$M&^£B©2K"& 
- Fir LTif^Kih^- K#R£$ftfc}i£-©»p/i-- 

i o ^r4«» (@fri^^^jf^^«?&) 

1 2 

14 7V— KfMft 

16 # y- Kfflflft£ 

1 8 mum 

2 0 r y - K 

2 2 *y— K 

3 0 #K$Ht%gft 

3 2 nmt—x 

3 3 ftfftK 

3 3a mm/&±#9y 

3 3B gfe*- KR***^ 

3 3 c ££«*%7 («*n^S:) 

3 4 i&g-fc^iJ- 

4 2 %$Ht% 

5 6 *J>>t>y? 

6 4 

6 6 tfy? (*$S«3=&) 

7 8 »** (*« «¥B) 
9 2 frj^igfi 

9 4 DC/DCayA-,? 

9 6 DC/AC-fyA-^ 

9 8 £*fflaJSB- 
1 0 2 

1 04 2^*?& 



(8) 



1-2 1 4 0 2 5 



[04] 




7 J- K4U H 2 -2H* + 2e- 

■h J- Kflg 1/2 Og + 2H+ ♦ 26"-^^ 



(9) 



¥fffl¥l 1-214025 



[0 5] 



C *?- E ) 
i 



^fll >t? J5Ef/)f#.itPC/DC 



.202 
-204 



N 



1*1 £P 



206 





^208 




TT' ^212 


















N 




218 



^220 



N 



,222 



